
Multidisciplinary Scientific and Engineering 
Approaches to Assessing Diesel Exhaust Toxicity 

Health Concerns about Diesel Emissions 
●Ambient airborne Particulate Matter (PM) concentrations are associated with health effects (e.g., premature mortality, increased 

hospitalizations) 
● Diesel exhaust contains particles that may contribute to PM related health effects and gases that may modify these health effects 
● Diesel emissions are major sources of PM in certain locations 
●Chronic exposure to diesel exhaust may increase lung cancer risk 
● Diesel regulations projected to lower diesel PM and nitrogen oxides (NOx), but health effects benefit not yet documented 

Goals: 
● Assess the role of diesel exhaust particles (DEP) in PM related health effects (e.g., premature mortality, increased hospitalizations) 
● Assess health effects related to changes in diesel emissions derived from new and future technologies 

Approaches to Meet Goals: 
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In vitro exposure chamberIn vitro exposure chamberChamber for Diesel Exposures 
EPA Facility Chapel Hill, NC 

Mobile Source Emissions: 
1999 Cummins Engine, Certified #2 fuel 

2. Cell Exposures In Vitro 

Filter & Impingers to 
collect exhaust  in fluid 

3. Rodent Exposures 

UNC-Chapel Hill 
Quick screening to 
measure changes in 
cell viability, function 
and biochemistry 

Chamber for rodent exposures 
EPA Facility RTP, NC 

1. Human Exposures 

Examine Surrogate Markers of  Health 
Effects (Changes in Lung and Cardio-
Vascular Physiology, Lung Inflammation) 
& Exposure Biomarkers 

Examine Markers of  Health Effects 
(Changes in Lung and Cardiovascular 
Physiology, Lung Inflammation, Allergy) 
& Exposure Biomarkers 

4. New 2007 Engine Technologies 

Human, Rodent, Cell responses to 2007 vintage 
engine emissions (in collaboration with Health 
Effects Institute, Cambridge MA) 

5. Retrofit Program 

Human, Rodent, Cell responses & Exposure Biomarkers to 
1999 retrofitted engine emissions (in collaboration with EPA’s 
Accountability Initiative) 

+ 

This abstract may not reflect official U.S. EPA policy 
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